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This study examined the potential of spice hot water extracts to restore
thermogenic function in beige adipocytes through anti-inflammatory
mechanisms. Beige adipocytes promote lipid consumption and heat production
via UCP-1-mediated thermogenesis under sympathetic stimulation. However,
obesity suppresses this process due to chronic inflammation driven by activated
macrophage-derived cytokines, such as TNF-a and IL-1pB. Using an experimental
system in which UCP-1 expression was suppressed via macrophage-conditioned
media, 27 spice extracts were screened for anti-inflammatory effects using NF-
kB and AP-1 reporter assays. Extracts from caraway, cardamom, and Sichuan
pepper showed potent inhibitory activities and reduced inflammatory gene
expression in macrophages. These extracts also mitigated the suppression of
UCP-1 induction in beige adipocytes exposed to inflammatory conditioned
media. These findings suggest that the water-soluble components in certain
spices can indirectly restore beige adipocyte thermogenesis by reducing
macrophage-mediated inflammation. This offers a potential novel obesity
management strategy.



